Abstract. In this paper we report and discuss the results of a radio survey in the A3571 cluster complex, a structure located in the Shapley Concentration core, and formed by the three clusters A3571, A3572 and A3575. The survey was carried out simultaneously at 22 cm and 13 cm with the Australia Telescope Compact Array, and led to the detection of 124 radio sources at 22 cm. The radio source counts in this region are in agreement with the background counts. Among the 36 radio sources with optical counterpart, six have measured redshift which places them at the distance of the A3571 cluster complex, and nine radio sources have optical counterparts most likely members of this cluster complex. All radio galaxies emit at low power level, i.e. logP 22cm (W Hz −1 ) ≤ 22.6. A number of them are likely to be starburst galaxies. The radio luminosity function of early type galaxies is in agreement with that derived by Ledlow & Owen (1996) if we restrict our analysis to the A3571 cluster. On the basis of the multiwavelength properties of the A3571 cluster complex, we propose that it is a very advanced merger, and explain the radio properties derived from our study in the light of this hypothesis.
Introduction
Merging between clusters is thought to be responsible for significant changes in the physics of the intracluster medium and in the emission properties of the galaxy population, as a consequence of the enormous energy budget involved (∼ 10 60 ergs).
The effects of this dynamical process on the hot gas are clear and well documented (Sarazin 2000) , as well as the connection between cluster merging and peculiar radio sources such as relics and halos (Feretti & Giovannini 1996) . In particular, these extended radio sources are found to be associated with clusters with some degree of disturbance, suggesting that merging is responsible for the reacceleration of the relativistic electrons Ensslin& Brüggen, 2001; Brunetti et al. 2001; Buote 2001) . On the other hand it is not yet understood whether cluster-cluster collision is able to modify the radio emission properties of a single galaxy and/or affect the statistics of the radio source population.
In order to address this issue, we are carrying on a multiwavelength study of the central part of the Shapley Concentration, where an unusually high number of clusters are merging. This situation originated from the high local density, that induced peculiar velocities of the order of ∼ 1000 km s −1 . Zucca et al. (1993) performed a percolation analysis of the Abell-ACO clusters in order to find superclusters and to study the grouping characteristics as a function of the overdensity with respect to the mean density of clusters. In particular, they found that at the highest density contrasts (> 40), the central part of the Shapley Concentration is fragmented in three main structures ("cluster complexes" or "groups of clusters"). One is dominated by the cluster A3558 and could be considered the core of the supercluster; a second is formed by A3528, A3530 and A3532. Both complexes present very clear signs of ongoing merging (Hanami et al. 1999; Bardelli et al. 1996; Ettori et al. 1997; Kull &Böhringer 1999; Schindler 1996) . The third group of clusters in this region is dominated by A3571, and includes A3572 and A3575.
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We surveyed the A3558 and A3528 cluster regions at 22 cm with the Australia Telescope Compact Array (ATCA) to the limiting flux density of ∼ 0.8 mJy (Venturi et al. 2000 and 2001) . It was found that the A3558 complex is characterised by a significant lack of radio sources with respect to the cluster sample of Ledlow & Owen (1996) , suggesting the possibility that cluster-cluster collisions would "swith off"the existing radio sources, or inhibit the birth of new ones. On the contrary, the number of radio sources found in the A3528 complex is statistically consistent with the one of the control sample. These two different behaviours can be possibly explained in terms of merging age: the A3558 complex is at an advanced stage (possibly after the first core-core encounter, Bardelli et al. 1998) , while the A3528 complex is an early merging, where clusters just started to interact (see for example the simulations by Ricker & Sarazin 2001) .
In this paper we present the radio-optical analysis of the third group of clusters in the central part of the Shapley Concentration, i.e. the A3571-A3572-A3575 chain. In Section 2 we overview optical and X-ray properties of the A3571 complex; in Section 3 we report on the radio observations; the radio source sample and the optical identifications are described in Section 4; the radio properties of the A3571 complex are presented in Section 5, and the radio and optical number counts are derived in Section 6. Discussion and conclusions are given in Section 7.
We will use H o = 100 km s −1 Mpc −1 and q o = 0, which leads to a linear scale 1 arcsec = 0.55 kpc at the average redshift of the cluster complex (z = 0.039).
The A3571 Complex in the Shapley Concentration
The chain formed by the three clusters A3571-A3572-A3575 lies ∼ 5 • east of the geometrical centre of the Shapley Concentration, defined by the A3558 complex. In Fig. 1 , we plotted the galaxy isodensity contours in this region, after smoothing the optical counts (derived from the COSMOS catalogue) with a Gaussian of 6 arcmin of FWHM. The size of the structure is approximately 150 × 70 arcmin, corresponding to 5.1 × 2.4 h −1
Mpc at 11550 km s −1 (the average velocity of the three clusters). The presence of a significant overdensity at the position of A3571 is evident, with a tail extending down to the centre of A3572. It is difficult to assess if A3572 is part of A3571, or if it is an independent structure. Less clear is the existence of a galaxy excess at the position of A3575. Table 1 . The counts have been smoothed with a Gaussian of 6 arcmin FWHM. Table 1 summarizes the most important features of the three clusters: in columns 1, 2 and 3 we give respectively name and J2000 coordinates of the centre (taken from the ACO catalogue, Abell, Corwin& Olowin 1989) ; in column 4 the Bautz-Morgan type and richness class; in columns 5 and 6 the average recession velocity and the velocity dispersion respectively.
A3571
The dominant member of the complex is the cluster A3571, with richness class R = 2 (Abell, Corwin & Olowin, 1989) and Bautz-Morgan type I. The mean velocity is v = 11730 ± 127 km s −1 and the velocity dispersion is 1022 +99 −77 km s −1 (Quintana & de Souza, 1993) . Quintana & de Souza (1993) suggested that the velocity distribution is asymmetric and that the bi-dimensional galaxy distribution presents some indications of substructure.
A3571 is characterised by the presence of the large cD galaxy MCG05−33−002, located at its centre. This galaxy, with an extension of 0.1 × 0.3 h −1 Mpc, is elongated along the Quintana & de Souza (1993) b Drinkwater et al. (1999) c Quintana et al. (1997) north-south direction (Kemp & Meaburn 1991) , in the same direction of the bi-dimensional galaxy distribution.
As noted by Nevalainen et al. (2000 and 2001) , while the galaxy distribution indicates some degree of non-relaxation, the X-ray observations show that A3571 is a well relaxed cluster, with the presence of a cooling flow. The hot gas temperature is 7.6 keV (Nevalainen et al. 2001) , consistent with the galaxy velocity dispersion. Nevalainen et al. (2001) determined also the total mass using the hydrostatic equilibrium of the hot gas, and found M tot ∼ 4.6 × 10 14 h −1 M ⊙ . For comparison, the results of the virial mass of Girardi et al. (1998) is M tot ∼ 9 × 10 14 h −1 M ⊙ .
A3572 and A3575
Little is known about the other two clusters in the complex.
A3572 has a richness class R = 0 and is located south of A3571 in the plane of the sky (see Fig. 1 ). Drinkwater et al. (1999) found a mean velocity of < v >= 12142 km s −1 , which implies an average redshift <z> = 0.0405. A3575 has R = 0 and lies east of A3571. Quintana et al. (1997) found < v >= 11250 km s −1 (i.e. <z> = 0.0375) and σ = 572 km s −1 on the basis of only 12 velocities.
No information is available in the literature on the Xray properties of these two clusters. Visual inspection of the ROSAT All Sky Survey images does not show any indication of X-ray emission.
Observations and Data Reduction

22 cm and 13 cm ATCA Observations
We imaged the A3571 complex with the Australia Telescope Compact Array (ATCA) at 22 cm (ν = 1.38 GHz) and 13 cm (ν = 2.38 GHz) simultaneously. The whole region was covered with six different pointings, whose centres are listed in Table 2 . The separation between contiguous fields is 20 arcmin.
The observations were carried out in 1995 (December 22 and 23), using the mosaicing facility of the ATCA. To obtain a good hour angle coverage, the six fields were observed in se- Fig. 2 . Fields of the observations overlaid on the the galaxy density (same as in Fig. 1 ). The radius of each circle is 30 ′ . The centres of each field are given in Table 2 .
quence, for two minutes each. The cycle (including calibration) was repeated for 2 × 12 hours. The array operated is the 6.0C configuration (full ATCA resolution), which yields a resolution of ∼ 11 ′′ × 5 ′′ at the declination of the A3571 complex. The largest detectable structure size is ∼ 3 arcmin. We observed in continuum mode with a 128-MHz bandwidth, divided in 32 × 4 MHz channels, in order to reduce the bandwidth smearing effects at large distance from the pointing centres. B1934−638 was used as primary flux density calibrator, with assumed flux densities S 22cm = 14.9 Jy and S 13cm = 11.6 Jy.
Data Reduction and Image Analysis
The data reduction was carried out with the package MIRIAD (Sault, Teuben & Wright, 1995) , which is particular suited for the ATCA observations. Multifrequency synthesis techniques are implemented, and this allows proper gridding of the data in order to reduce bandwidth smearing effects. This is an important feature, given that we want to image the fields as large as possible. We reduced the data and imaged each field separately. The six cleaned 22 cm images were then mosaiced (i.e., linearly combined) using the MIRIAD task LINMOS, in order to obtain a uniform sensitivity over the whole region. The area covered by our mosaic is ∼ 2.4 deg 2 . The image analysis was carried out with the AIPS package.
As shown in Fig. 2 , a pointing separation of 20 arcmin allows a good overlap between fields at 22 cm, where the primary beam size is FW HM ∼ 33 ′ , and it is best suited to get uniform sensitivity over the central region of the radio mosaic (Prandoni et al. 2000a ). On the other hand, the primary beam size at 13 cm (FW HM ∼ 22 ′ ) is comparable to the distance between adjacent fields, and the very little overlap does not allow to compensate for the radial sensitivity loss due to the primary beam attenuation. The mosaic technique is not effective at this frequency, therefore in this case we treated each image separately.
The average rms noise values measured in the individual fields at both 22 cm and 13 cm are listed in Table 2 ; the average rms flux density measured over the whole mosaic is σ = 0.13 mJy b −1 . At both wavelengths we assumed a source detection flux limit S = 0.65 mJy b −1 (i.e. ∼ 5σ). Such limit translates into a radio power detection limit logP 22 (W HZ−1) = 21.02 at the average distance of the A3571 cluster complex.
The internal uncertainty of the source flux density and position measures can be estimated following Prandoni et al. (2000b) , since our ATCA interferometric data are very similar to those presented in their work (same frequency and array configuration).
For unresolved (pointlike) radio sources the uncertainty ∆S, associated with the flux density depends on the flux density itself (S peak ), on the local signal-to-noise ratio, defined as S peak /σ, and on the calibration residual errors, as follows:
Using this equation, a radio source with peak flux density S peak = 0.65 mJy b −1 and signal-to-noise ratio of 5, has ∆S = 0.12 mJy.
The internal position error of the radio sources depends again on the local signal-to-noise ratio, and on the synthesized beam, according to the following formulas (Prandoni et al. 2000b) :
where we assumed b min = 5 ′′ and b ma j = 11 ′′ , the average synthesized beam values of the 22 cm survey. Radial deformations due to the cromatic aberration are negligible in our mosaic, so we did not compensate for this effect. We assumed for all sources a conservative position uncertainty of 1 ′′ , both in 
Results
The Sample of Radio Sources
We detected a total of 124 sources at 22 cm above 0.65 mJy in the mosaic image. We point out that due to the smaller field of view of the 13 cm observations, and to possible spectral index effects, only a fraction of the sources detected at 22 cm was revealed at this shorter wavelength. In particular at 13 cm we detected 36/124 sources, i.e. 29%.
The source list is reported in Table 3 , where we give name and J2000 position (columns 1, 2 and 3); integrated flux density at 22 cm corrected for the primary beam attenuation (column 4); integrated flux density at 13 cm corrected for the primary beam attenuation (column 5); spectral index α 22 13 for those sources detected at both frequencies (column 6), to be read in the sense S ∝ ν −α ; radio morphology (column 7). For those sources undetected at 13 cm, a ⋆ is reported in Table 3 .
By inspecting our 22 cm mosaic image, we classified the radio morphology of the sources as follows: unresolved (unres.), resolved/extended (res.) and double (D). For the extended sources in the sample we give the position of the radio peak, while for the two double systems we give the coordinates of the barycentre. The majority of the radio sources, 110 out of 124 (∼89%), are unresolved at the resolution of the final image, 2 (∼2%) have a double structure and the remaining 12 (∼9%) are extended.
In Fig. 3 we show the distribution of the spectral index for those sources detected at both 22 cm and 13 cm. We point out that the computation of the spectral index was done using the total flux density as measured on the images, so the different u − v coverage at the two wavelengths was not taken into account. For extended/resolved radio sources, this may have biassed our analysis towards spectra steeper than their intrinsic shape, given the lack of short spacings at 13 cm. This effect is particularly evident for the two sources with the steepest spectra: they are both extended sources (see Table 3 ), and we believe that a fraction of their extended flux was missed at 13 cm. From Fig. 3 we conclude that the sample of radio sources includes both compact active nuclei with flat and inverted spectrum, and radio sources with normal to moderately steep spectrum.
Optical Identifications
We searched for optical counterparts of the radio sources detected in our 22 cm survey using two different catalogues: the COSMOS/UKST Southern Sky Object Catalogue (Yentis et al., 1992) , limited to b j = 19.5, and the APM Catalogue (Automated Photographic Measuring), limited to b j = 20 (Maddox et al. 1990 ). Both catalogues are the result of automatic scans of the UK Schimdt Telescope (UKST) plates and have a claimed positional accuracy of ∼0.25 ′′ . The transformation from the plate frame to the sky, however, introduces further uncertainties, so we adopted a conservative mean positional error of 1.5 ′′ (Unewisse et al. 1993) .
Due to incompleteness effects at both faint and bright magnitudes (bright galaxies can be resolved out) all radio sources were overplotted on the Digitized Sky Survey (DSS) images and scrutinized by eye, to make sure that no identification was missed.
Given the uncertainties in the radio and optical positions, we estimated the reliability of our identifications using the parameter R, defined as:
where ∆ r−o is the positional offset between the radio and optical coordinates, σ g is the optical position error and σ r is the uncertainty in the radio position. For point-like radio sources and point-like optical counterparts, we considered reliable identifications all matches with R ≤ 3; for the extended radio sources and/or extended optical galaxies, the value of R is less meaningful and we trusted the direct eye inspection.
Finally, we used NED (NASA Extragalactic Database) to search for the redshift information of the optical counterparts, and considered as belonging to the Shapley Concentration all galaxies with recession velocities in the range 10000 < v r (km s −1 ) < 18000.
We found 36 optical counterparts, ∼ 29% of the total, 6 of which with known redshift and all belonging to the A3571 complex (∼ 17% of the 36 sources identified). The list of the radio-optical identifications is given in Table 4 , which is organised as follows: column 1 = radio and optical name (where available); columns 2 and 3 = coordinates (J2000) of the radio source and of the optical counterpart; column 4 = flux density of the radio source at 22 cm and the b j magnitude of the counterpart; column 5 = flux density at 13 cm; column 6 = spectral index α 22 13 and optical catalogue used to retrieve the information (A = APM, C = COSMOS); column 7 = monochromatic radio power at 22 cm for the radio galaxies with known redshift and absolute magnitude B j of the optical counterpart; column 8 = radio morphology and parameter R; column 9 = cluster where the radio galaxy is located and recession velocity.
In a number of cases the large optical extent of the galaxy and/or the extent of the radio emission lead to R > 3. For these sources we considered the identification as reliable if the optical counterpart falls within the radio isophotes. A note to Table 4 clarifies these cases.
The location of the radio sources overlaid on the optical isodensities of the A3571 complex is shown in Fig. 4 . We note that the radio sources are distributed fairly uniformly over the region covered by our observations, regardless of the underlying optical density, which varies considerably going from A3571 to the other clusters in the chain. From Table 4 it is clear that the Shapley radio galaxies, i.e. galaxies with measured redshift, are located in A3571 (4/6) and in the region between the centre of A3571 and A3575 (2/6). 4 . Location of the radio sources overlaid on the optical isodensities of the A3571 complex. Filled squares represent the optically identified radio galaxies with measured redshift, filled circles those without redshift information and crosses stand for the radio sources without optical counterparts. Notes to Table 3 . ⋆ Non detections at 13 cm, i.e, S 13 ≤ 0.65 mJy in the image not corrected for the primary beam attenuation. ♦ The position of this radio source was taken from the 13 cm image, where the nucleus of the double structure is clearly visible. ♣ This source shows a double morphology in the 13 cm image. Notes to Table 4 . a The optical counterpart is most likely a star. b The optical candidate falls within the radio isocontours of the double structure. c These identifications have R > 3, however, due to the extent of the radio emission and/or of the optical counterpart, we can consider them reliable since the optical counterpart falls within the radio contours.
Radio properties of the A3571 cluster complex
The radio galaxies. Starburst or weak AGN?
From the optical identification procedure discussed in Section 4.2, only six radio sources are found to be associated with galaxies in the Shapley Concentration. We believe this number is underestimated due to the poor spectroscopic information available in this region. Inspection of Table 4 shows that nine radio sources are associated with galaxies brighter than b J ≤ 18.5 without redshift information. They are located in A3571 and in A3575. It is most likely that at least a fraction of them belongs to the A3571 complex, and in the following we will refer to these objects as "candidate radio galaxies" of the A3571 cluster complex. We note that no radio sources are found to be associated (or possibly associated) with galaxies in the central region of A3572. All the optical counterparts (with and without redshift information) are early-type galaxies, with the exception of J1747−3301 and J1349−3243, both associated with a disk galaxy. The radio galaxies in the A3571 region are faint and unresolved by our observations. Their radio power is in the range 21.20 ≤ log P 22cm (W Hz −1 ) ≤ 22.35, i.e. much lower than the average transition value between FRI and FRII radio galaxies (Fanaroff & Riley 1974) , i.e. log P 20 (W Hz −1 ) ≃ 24.5. Similar properties are shared by all the candidate radio galaxies. If we assume that they are located at the average distance of the A3571 complex (z=0.039), only two of them have logP 22 (W Hz −1 )> 22.
It is believed that for logP 20 (W Hz −1 ) < 22, starburst becomes the dominant mechanism responsible for the radio emission (see for instance Dwarakanath & Owen 1999) . Unfortunately no spectroscopy is available for the candidates in the A3571 complex, therefore it is not possible to establish whether they are indeed starburst galaxies or weak active galactic nuclei, possibly driven by an ADAF nucleus (Narayan & Yi 1995) . Moreover, only a very small fraction of the A3571 radio galaxies and candidates are included in the list of the 13 cm detections (see Table 4 ), and no hint to discriminate between starburst and weak AGN can be obtained from the higher resolution 13 cm images. We suggest that the A3571 complex radio galaxies and candidates with logP 22 (W Hz −1 ) < 21.78 (see Section 5.2 for radio power division between AGN and starburst), nine in total, are starburst radio galaxies.
In the following, we present the images of the most interesting sources detected in the A3571 region. Fig. 5 and Table 4 ) is a faint radio source associated with the dominant cD galaxy MGC05−33−002. From our image, it is clear that the extension of the radio emission visible on the NRAO VLA Sky Survey (NVSS, Condon et al. 1998) , and apparently associated with the cD galaxy, is actually the blend of J1347−3251 itself and the double source J1347−3252. Fig. 6 and Table 4 ) is associated with a disk galaxy located between the centres of A3571 and A3575. The radio emission is elongated in the same direction of the optical major axis.
J1347−3251 (see
J1349−3243 (see
In Fig. 7 the two background sources J1352−3314 and J1352−3315 are shown. Both sources are extended (roughly 30 ′′ and 40 ′′ respectively), and a few objects fall within the radio density contours. For this reason the optical identification is uncertain (see Table 4 ), and we cannot exclude that they are two components of a double source. They lie at the edge of one of the 22 cm fields, in a region not covered by the simultaneous 13 cm observations, so no information is available on their radio spectrum.
The radio luminosity function
In order to investigate if cluster merger has any effect on the formation of radio sources of nuclear origin, it is important to compare the radio luminosity function (RLF) for early type galaxies in merging environments with the local RLF derived for elliptical galaxies in clusters derived by Ledlow & Owen (1996, hereinafter LO96) .
We carried out this study for the A3571 complex. The limited number of radio galaxies found from our survey, combined with the poor spectroscopic information available in this region of the Shapley Concentration, does not allow a proper determination of the RLF, therefore in the following we will compare the total number of radio galaxies expected on the basis of the RLF derived by LO96, and the number of detections found from our survey. For a proper comparison, we restricted our analysis to those radio galaxies with logP 22 (W Hz −1 ) ≥ 21.78 and with optical counterpart brighter than b J = 17.70 (same limits as in LO96, scaled for the proper cosmology and photometric band, see also Venturi et al. 2000) .
A number of assumptions were made in order to compensate for the lack of complete spectroscopy in this region, therefore we are aware that the following results should be considered only indicative. In particular, we assumed that 78% of the 116 galaxies with b J ≤ 17.70 in this region, i.e. 90, actually belong to the A3571 complex. This fraction was derived for the A3528 and A3558 complexes on the basis of a large number of spectra (Baldi, Bardelli & Zucca 2001 ), and we believe that assuming the same percentage also for this nearby cluster complex is a reasonable choice. From Table 4 we can see that only 3 of the 6 radio galaxies with redshift information have logP 22 (W Hz −1 ) ≥ 21.78. Of the remaining radio sources associated with galaxies brighter To summarise, the fraction of elliptical galaxies with b J ≤ 17.70 and logP 22 ≥ 21.78 is 4/90 (4.4%), to be compared to the 12 expected (∼ 14%) on the basis of LO96. We point out that our estimate should be considered a lower limit, since we implicitly assumed that all 90 galaxies are early type. On the other hand, to obtain the same percentage as in LO96, only ∼ 30% of the optical galaxies should be early type, a fraction which seems far too low (see Fig. 5 in Baldi, Bardelli & Zucca 2001 ). In conclusion, there is an indication that the number of radio galaxies detected over the whole A3571 cluster complex is lower than expected on the basis of the RLF derived in LO96 for cluster ellipticals.
The situation changes considerably if we limit our analysis to the cluster A3571, since all 4 radio galaxies used in the estimate of the RLF are located within 0.5 Abell radius (R A ) from the centre of A3571. Using the same arguments illustrated above, the upper limit to the number of elliptical galaxies belonging to A3571 with b J ≤ 17.70 is 39. The expected number of radio galaxies on the basis of LO96 is 5, in good agreement with our result. Table 5 summarises the results, and shows the number of radio galaxies expected on the basis of LO96 and the number of detections found in the whole chain (first line) and in A3571 only (second line). 
Radio and Optical Source Counts
We derived the radio and source counts in the A3571 complex, in order to check if the optical overdensity in this region of the Shapley supercluster reflects into a higher number of radio sources with respect to the background radio source counts (Prandoni et al. 2001) , and for comparison with the radio counts derived for the A3558 and A3528 cluster complexes (Venturi et al. 2000 and 2001 respectively) . Owing to the primary beam attenuation, the sensitivity in our final image drops at the border of the mosaic, so the 22 cm sample discussed in Section 4.1 is not complete to the flux limit of 0.65 mJy. For this reason we restricted our analysis to the inner part of the mosaic. In particular, we considered a region of 1.26 deg 2 , where the radio sample is complete down to the flux density of 1.30 mJy and includes 67 radio sources.
The LogN−LogS for the A3571 complex, computed in the flux density range 1.30−593.74 mJy, is shown in Fig. 8 . The errors are poissonian. We note that the first flux density bin, chosen in the range 1.16 -1.64 mJy for comparison with the background counts, is incomplete. The solid line in Fig. 8 represents the normalized LogN−LogS for the background radio sources at 22 cm (Prandoni et al. 2001) derived over a sky region covering 25.82 deg 2 . Fig. 8 suggests that the two distributions have very similar shapes. We note that even the point in the first bin is in good agreement with the background counts, despite the fact that it is incomplete.
We quantitatively estimated the similarity between the source counts in the A3571 complex and the background counts applying a Kolmogorov-Smirnov (KS) test to the two distributions. We found that the probability that they are the same distribution is p = 27%. This percentage increases to 85% if we restrict the comparison to flux density S 22cm ≤ 74.22 mJy, i.e., dropping the high flux density bins with very few sources. We conclude that the two distributions are statistically indistiguishable. We found 59 radio sources in the flux range 1.64-593.74 mJy (we exclude the incomplete flux density bins). This number is fully consistent with what expected from the background counts, i.e. 61±6. The present result is in agreement with the outcome of our statistical analysis in the A3528 and A3558 cluster complexes, whose radio source counts are also consistent with the background (Venturi et al. 2000 and 2001) .
For comparison, we estimated the overdensity of the optical galaxies brighter than m b = 19.5, with respect to the local background density. We note that for the A3571 region, m b = 19.5 becomes m b = 19.3 after correcting for the absorption, which is on average ∼ 0.20.
According to estimates of the optical background, made by Metcalfe et al. (1994) and by Bardelli et al. (1998) in a region of the Shapley Concentration without clusters, the projected overdensity of galaxies O with m b < 19.3 in the A3571 complex is the range 1.39 ≤ O B ≤ 1.78, depending on the extension of the region considered. This indicates that the number of galaxies in the A3571 complex is on average 50% above the number expected on the basis of the background optical counts.
If we assume that the probability of radio emission is the same for a field galaxy and for a Shapley galaxy, we would expect a similar excess also in the radio counts, i.e. 92 radio sources for an excess ratio of 1.5. This excess would be detectable at the 2.5σ level, where σ = (N est − N bck ) × (N est + N bck ) − 1 2 . In particular, N est = estimated number of radio sources and N bck = 61, as seen above. This is in contrast with the result obtained in the radio band, where we showed that the difference in the radio source counts and in the background counts is statistically negligible. This result is visible also from Fig. 4 , which shows that the radio sources are fairly uniformly distributed over the whole complex, regardless of the underlying optical density.
Discussion and Conclusions
This work is part of a larger project whose aim is to study the effects of cluster mergers at radio wavelengths in the central region of the Shapley Concentration. The results obtained for the two major merging complexes have already been presented and discussed (Venturi et al. 2000 and 2001) . Here we report on ATCA 22 cm observations of the third merging complex in the Shapley Concentration, formed by the three clusters A3571, A3572 and A3575. In particular in this paper we have focussed on the possible influence of cluster mergers on the statistical properties of the radio galaxies. We can briefly summarise our results as follows.
(a) Six radio galaxies from our 22 cm radio sample were identified with galaxies in the in the A3571 chain. Other nine, associated with galaxies brighter than b j ≤ 18.5 and with no measured redshift, are possible Shapley member candidates. (b) All Shapley radio galaxies and candidates are weak radio sources, with radio powers in the range 21.2 < logP 22 (W Hz −1 ) < 22.6. They are located in A3571 and in A3575 (none in A3572).
(c) The estimate of the RLF based on the analysis by LO96 points towards a lack of radio galaxies in the A3571 complex when we normalise the number of radio galaxies to the whole chain. However, if we take into account that all the radio galaxies considered in the RLF are located within 0.5 R A from the centre of A3571, the number of detections is in very good agreement with the expectations. (d) The radio source counts in this region are dominated by the background counts, despite an optical overdensity of ∼ 1.5.
Our results suggest a dual character of the A3571 cluster complex, where the A3571 cluster alone shows different properties than the chain as a whole, as clear from points (b) and (c) above. The same dual properties are evident also from observations at other wavelengths.
The cluster gas in A3571 is very hot (T =7.6 keV) and luminous (L X,bol ∼ 4 × 10 44 erg s −1 , Ettori et al. 1997) . With the observed temperature we can estimate the expected galaxy velocity dispersion, according to the following formula (Lubin & Bahcall, 1993) :
which gives a value σ v ∼ 1118 km s −1 . This is in good agreement with σ v ∼ 1022 km s −1 , obtained by Quintana & De Souza (1993) on the basis of redshift measurements, and suggests that A3571 is relaxed, as proposed by Nevalainen et al. (2000) . Another piece of evidence in favour of virialisation is the presence of a cooling flow in its innermost region (Peres et al. 2000) , which requires that the cluster has been in equilibrium at least since 4-6 ×10 9 yrs.
Conversely, the redshift survey of Quintana et al. (1997) , together with the presence of the giant cD galaxy at the centre of A3571 (MGC05−33−002) suggest that the whole chain is not relaxed and that a recent merger may be responsible for the formation of the central cD galaxy.
Inspection of the optical isodensity contours given in Fig.  1 shows a major optical overdensity in A3571, while the other two clusters are not as well defined (especially A3575). In the light of the optical distribution and of the results summarised above, it is very important to understand whether A3575 and A3572 are the debris of a merger event, or if they are smaller entities yet to interact with the massive A3571.
The results obtained from our 22 cm survey may help in clarifying the situation.
It has been argued that a connection exists between cluster mergers and a high number of starburst radio galaxies. In particular Owen et al. (1999) , in a comparative study of the two clusters A2125 and A2645, suggested that merging could be responsible both for the high fraction of blue galaxies and of radio AGN in A2125, compared to the relaxed A2645.
The results presented in this paper are not conclusive in this respect, mainly because of the lack of complete spectroscopy in this region of the sky, however there is indication that a considerable fraction of candidate starburst galaxies is located in A3571. In particular, we found 9 galaxies brighter than b j ≤ 18.5 (including confirmed members and candidates) characterised by low radio power, i.e. logP 22 (W Hz −1 ) ≤ 21.78, whose radio emission could be driven by star formation. These numbers should be compared to the 12 -13 starburst galaxies detected in the richness 4 distant cluster A2125 by Owen et al. (1999) . It is crucial that redshift and spectral information becomes available for the objects in the A3571 complex, to confirm that we are indeed observing a high fraction of starburst galaxies. We note that this result is considerably different from what we obtained for the A3528 and A3558 complexes, where no hint of such excess was revealed (Venturi et al. 2000 and 2001) at similar radio power limits.
We propose that A3571 is the result of a recent merger event, at the very last stage of its evolution, and that the three main cluster complexes in the central region of the Shapley Concentration are part of an evolutionary sequence. In particular, the wealth of information available from radio to optical (both photometry and spectroscopy), up to X-ray energies, suggest the following scenario: (i) the A3528 cluster complex is at the very beginning of a merger event, where the two merging entities have just started "to feel each other". The gradients in the temperature distribution of the intracluster gas delineate the merging front (Schindler 1996) . The radio luminosity function of elliptical galaxies is in good agreement with that of ellipticals not located in merging clusters (LO96), and no sign of starburst emission, possibly induced by merger shocks, is detected (Venturi et al. 2001) . We suggested that the pre-merging stage had not yet had time to affect the radio emission properties of the cluster galaxies in the complex.
(ii) the A3558 complex is thought to be an advanced merger, where two clusters of similar mass have already undergone the first core-core encounter. The amazing similarity between the galaxy distribution (Bardelli et al. 1998 ) and the gas density distribution (Ettori et al. 1997; Kull & Böhringer 1999) provides further evidence of the ongoing process. In the radio band it was found (Venturi et al. 2000) that this complex shows a significant deficit of radio galaxies in comparison with the radio luminosity function of LO96, suggesting that the major encounter switched off the nuclear radio emission and temporarily inhibited its formation. No radio excess of starburst origin was detected in the shock region, however data from a deeper survey in the same region are being analysed (Venturi et al. in prep.) . (iii) We suggest that the A3571 complex represents the final stage of a merger event, where A3571 itself is the resulting cluster after virialization of the merger. The distribution of the gas is already relaxed, as well as the galaxy distribution in A3571, while the outer edge of the galaxy distribution is still unrelaxed. The radio properties reflect the different dynamical stage of the central relaxed region of the complex (the cluster A3571) and the active dynamics of the outskirts. The location of the radio galaxies in A3571 suggests that they had time to develop a nuclear source after the active merging ceased.
We note that the distribution of the optical galaxies and of the X-ray emitting gas in these three cluster complexes is remarkably similar to the various stages of the cluster-cluster collision recently modelled by Ricker & Sarazin (2001) . Their simulations for a frontal merger of two clusters with mass ratio M 1 /M 2 = 1 show an A3528-like situation for t=0, which evolves into an A3558 scenario at t ∼ 5 Gyr, to end up in the A3571 case after ∼ 9 Gyr.
